Louis, MO, or TCI, Tokyo, Japan and were used as received. Solvents were dried through a commercial solvent purification system (Pure Process Technologies, Inc.). Molecular modeling (semi-empirical calculations) was performed using the AM1 force field using SPARTAN. Cavitands 1-2 were synthesized according to literature procedures. 
1-[3-[2-[2-(3-aminopropoxy)ethoxy]ethoxy]propyl]-3-(2-dimethylaminoethyl)thio-
urea 5: 2-isothiocyanato-N,N-dimethylaminoethane (100 mg, 0.77 mmol) was dissolved in EtOH (5 mL) before adding 4,7,10-trioxa-1,13-tridecanediamine (168 μL, 0.77 mmol).
The reaction mixture was stirred for 18h at room temperature. The solvent was removed under reduced pressure and the product was purified on a basic alumina gradient column (0% to 10% MeOH in CH 2 Cl 2 ). Yellow oil was obtained (37 mg, 14 % yield). 
S-3

Experimental Procedures Calcinated Chip Preparation
Gold substrates were fabricated with a 2 nm thick chromium adhesion layer, followed by the deposition of a 46 nm thick gold layer via e-beam evaporation on cleaned glass slides.
The nanoglassified layers were constructed on the surface based on a previous layer-bylayer protocol. 3 Clean gold substrates were immersed in 10 mM 3-mercaptopropionic acid (MPA) ethanol solution overnight to form a self-assembly monolayer. After extensive rinsing with ethanol and nanopure water and drying with nitrogen gas, modified gold substrates were alternated dipped into poly(allylamine hydrochloride) solution (1 mg/mL, adjusted to pH 8.0) and sodium silicate solution (22 mg/mL, adjusted to pH 9.5) for 1 min to form a layer by layer assembly structure, with sufficient ultrapure water rinsing between layers. This dipping process was repeated five times to build up a multilayer membranes gold chip, followed by calcinated in a furnace by heating to 450
°C at a rate of 17 °C per min and allowing cooling to room temperature 4 hours later.
Vesicle Preparation
1-Palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (PC) lipid stock solution in chloroform was transferred to a small vial and the organic solvent was purged from the vial with nitrogen gas to form a dry lipid film on the vial wall, which was then rehydrated with 20 mM PBS (150 mM NaCl, pH 7.4) to a lipid concentration of 1 mg/mL. The resuspended lipids were probe sonicated for 20 min, followed by centrifuged at 8,000
rpm for 15 min to remove any titanium particles released from the probe tip. The 
Binding Analysis
Saturation binding mode (eq 1) 4 was applied to determine the equilibrium dissociation constant (K d ) value for the interaction between cavitand 1 and labeled protein guests.
Increasing concentrations of labeled protein guests (3 µM to 15 µM) were injected over the cavitand 1:membrane complex, and the minimum angle shift was recorded:
where AB eq is the average of response signal at equilibrium and AB max is the maximum 
